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PREFACE

Over the past two decades, there has been a continuing trend towards more sophisticated
and complex Heating, Ventilating, and Air Conditioning (HVAC) Systems for all facets
of new building construction. This trend has been fairly universal in that it has evolved
both within Government and the private sector. Commercial, institutional, and industrial
facilities have all seen change.

There is no single reason as to why this trend has occurred. Instead, it would appear to be
fueled from several directions. Recognition of the need to increase levels of energy
conservation, increased awareness of the importance of proper indoor air quality, the
increasing sophistication of operational demands (such as temperature and humidity
control requirements) within new facilities, and increased expectations (such as multi-
zone control) by facilities' users have played a contributing role.

To meet the increased demands of testing and verifying proper installation and operation
of these new systems, there is a recognized need within the HVAC industry to provide a
structured and organized systems approach for this effort. For this purpose, the Atlantic
Division, Naval Facilities Engineering Command (NAVFAC ATLANTIC/PACIFIC) has
implemented the Testing, Adjusting, Balancing, and Start-up (TABS)/Automatic
Controls Acceptance Tests (ACATS)/Duct Air Leakage Tests (DALTS) Program, which
is patterned after industry-accepted practices.

This handbook is intended to provide an informational reference guide to OICC/ROICC

personnel on the TABS/ACATS/DALTS Program. The contents are for guidance and
information use only and should not be considered to be a directive.
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TABS/ACATS/DALTS: AN INTRODUCTION

WHAT IS THE TABS/ACATS/DALTS PROGRAM?

TABS/ACATS/DALTS is a process, which uses a combination of submittals and work
activities to provide an efficient, thorough means of identifying deficiencies in either the
installation or operation of HVAC systems. This process is actually a management
control system, which is intended to provide a structured approach for checking the
installation and operation of newly constructed HVAC systems and the automatic
controls associated with these systems. Given the complexity of these systems, there is a
recognized need to use an organized, systematic approach in this effort.
TABS/ACATS/DALTS has been put into practice by NAVFAC ATLANTIC/PACIFIC
to fill this need.

TABS/ACATS/DALTS are both acronyms. "TABS" is short for "Testing, Adjusting,
Balancing and Start-up." The name is derived from the tasks that are a part of the overall
checkout of the “HVAC” “Heating, Ventilating and Air Conditioning” systems.
Similarly, "ACATS" is short for "Automatic Controls Acceptance Tests," which refers to
the series of tests the installed automatic controls undergo during the overall process.
“DALTS” is short for “Duct Air Leakage Tests”, which refers to the series of tests that
are performed on the installed ductwork to confirm that the leakage rate does not exceed
the allowable leakage rate for the seal class and construction of the specific duct to be
tested.

In summary, TABS/ACATS/DALTS is a process, which, in an organized, systematic
way, ensures the proper installation of HVAC systems and confirms that the equipment is

functioning to its intended level of performance.

WHY IS TABS/ACATS/DALTS UTILIZED?

The primary reason for utilizing TABS/ACATS/DALTS is to significantly reduce the
problems experienced with HVAC systems after the facility is occupied and to provide a
means for reacting quickly to resolve problems when they are encountered. Our first
interest must be to minimize, to the greatest possible extent, operational disruptions,
inconvenience, or discomfort for our customers.

In the past, NAVFAC ATLANTIC/PACIFIC has experienced problems with installed
HVAC systems associated with new construction. More often than not, these problems
were not discovered until after the facility had become fully occupied and operational.
At times, these problems were so severe as to cause major disruption of facility
operations and high levels of customer dissatisfaction. On investigation, these situations
were usually found to be the result of several elements.

Construction deficiencies were found to be a major contributing factor. Problems such as
improperly installed ductwork, piping, and equipment were appearing frequently. By
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utilizing the TABS/ACATS/DALTS process, many of the construction deficiencies can
be discovered during construction and prior to facility occupancy. This provides an
opportunity to reduce the number of problems experienced after occupancy and to
minimize their severity when they do occur.

Design mistakes have also proven to be a common source of problems. Misinterpretation
of operational needs and design errors/omissions are frequently encountered. Items such
as undersized piping/ductwork, under-sizing of fans/pumps, and incorrect cooling load
estimates do occur. TABS/ACATS/DALTS assists in identifying such problems and
helps facilitate a course of action for making corrections.

TABS/ACATS/DALTS is very helpful in quickly differentiating between design and
construction deficiencies when a problem is encountered. The field data, which is
compiled during TABS/ACATS/DALTS, is invaluable in evaluating a problem and
assigning the problem to the appropriate party for correction. Much wasted time can be
avoided in deciding who has ownership of a problem. Problems can be resolved more
quickly as a result.

TABS/ACATS/DALTS is effectively used in providing feedback for continuing change
and improvement to design criteria. The information compiled during the process helps
identify areas that require improvement and those design features, which are working
well. This gives us the advantage of being able to prepare our designs based on previous
successes while avoiding past mistakes.

Improved operating efficiency of the systems will result if they are installed properly. If
the water and air volume flow rates intended by the design are attained and the automatic
controls systems are properly functioning, it is much more likely that efficient operation
can be attained. TABS/ACATS/DALTS contributes significantly in meeting this
objective. Improved operating efficiency results in financial savings to the user over the
entire life of the installed systems.

The TABS report provides a very effective planning document for use in
evaluating any future changes to the mechanical systems.

WHAT ARE THE LIMITATIONS OF TABS/ACATS/DALTS?

This process will not achieve a "zero defect" condition. Economic considerations and
time restrictions do not, as a matter of practicality, allow a regimen of quality control and
quality assurance that would give us that capability. As a practical goal, we set as an
objective to minimize problems being identified after facility occupancy.

TABS/ACATS/DALTS is normally conducted just prior to contract completion and in
advance of facility occupancy. Problems, which are the result of the design not fully
satisfying operational needs, may not become apparent until after occupancy. For
example, a computer complex which is outfitted with far more equipment than had been
anticipated by the designer will not be evident until after the computer equipment has
been made operational. However, the process does assist with such situations by



providing the necessary field data to set a corrective plan of action in place quickly. Our
reaction time in responding to such problems is decreased as a result.

TABS verification tests/inspections are not contractually required for one hundred
percent check of all systems installed. Instead, verifications are conducted on a
representative sample basis for each of the system types installed. For example, if ten air
handling units were installed on a given project, the contract specifications may dictate
that only three of the units are to undergo verification tests. This leaves the possibility
that latent problems may remain undiscovered on those units that are not checked.
However, statistically, the probability of problems being encountered are reduced.

TABS/ACATS/DALTS is conducted in a given season (winter/summer) just prior to
facility occupancy. Some problems may not express themselves until a later seasonal
condition exists. As an example, if an air conditioning system was installed on a project,
which is initially tested during the winter, operational problems may not be identified
until the following summer.

In summary, unrealistic expectations can be avoided if it is understood that there are
certain risks that remain with regard to the TABS/ACATS/DALTS process. The process
greatly reduces the probability of major problems and provides a vehicle for promptly
responding to problems when they arise. "Zero defect" should not be seen as a realistic
goal.

vi



TAB A

TABS: MAJOR ELEMENTS



TABS: MAJOR ELEMENTS/SUBMITTALS/WORK ACTIVITIES

The following provides a detailed description of the overall TABS process. So far, we have
discussed TABS on a level of generalities. We will now proceed to discuss all major elements of
the process as typically identified by Specification Section 15950. We will also review how
those elements relate to each other. This will include a description of the submittals required and
how they are used. Also, we will discuss the work activities involved. They will be presented in
sequential fashion representative of the order in which the processes normally would take place.

MAJOR ELEMENTS OF TABS

e The services of a TABS Agency are procured to properly balance the air and
water systems associated with the installed HVAC systems.

e A design review is conducted by the TABS Engineer to minimize future rework
resulting from errors.

e A thorough test is conducted on all of the automatic controls systems to confirm that the
correct control sequences have been attained, to ensure that the controls are properly
calibrated, and to exhibit repeatable/stable control characteristics.

e The installed equipment is monitored to ensure proper performance. Heat
transfer data is compiled and reported for equipment to determine whether it
is operating at levels that are satisfactory. Also, equipment operational data, such as motor
amps and fan speed, is compiled and confirmed to be in an acceptable range.

e Any construction deficiencies or design problems that are identified during the course of
TABS efforts are corrected prior to project completion where practical.

e Sound level readings are taken within the conditioned spaces to confirm that the mechanical
systems are not creating noisy conditions for the facility occupants.

e Any problems requiring change in design criteria for future projects are compiled and
forwarded, with recommendations, to NAVFAC ATLANTIC/PACIFIC CI43.

TABS SUBMITTALS AND WORK ACTIVITIES

Step 1 (Qualifications Submittal) - A qualifications submittal is required shortly after contract
award. This submittal must provide documentation to demonstrate the experience level, formal
training, and experience of the TABS Agency and its personnel. The specific individuals that
will work on the project are identified, and a resume of their training/work experience is
provided. The purpose is to ensure that the TABS Agency and the personnel that they intend to
use are sufficiently qualified to properly conduct the TABS work effort. The TABS Agency
plays an important role in the overall process. They must have a diverse and in-depth knowledge
of HVAC systems if they are to do an effective job.



Step 2 (Pre-TABS Meeting) - A Pre-TABS Meeting is normally required on larger, more
complex projects early after the TABS qualifications submittal has been approved. The purpose
of this meeting is to ensure that the Contractor and the Government have a mutual understanding
of the scope of work for the TABS effort and to resolve any existing misunderstandings very
early in the process. The prime Contractor, his CQC staff, the Sheet Metal Contractor, the
Electrical Contractor, the Mechanical Contractor, the Automatic Controls Contractor, and the
TABS Engineer are required to be in attendance. This meeting provides a very opportune time
to set the proper tone and to convey a seriousness of intent to all of the participants. It also
provides the opportunity for encouraging a team approach and selling the Contractor on the
importance of regular coordination meetings.

Step 3 (Design Review Report Submittal) - Once the Agency qualifications have been
approved, the TABS Engineer, assigned by the TABS Agency, is required to conduct a thorough
review of the project plans and specifications. The purpose of this review is to identify anything
inherent to the design, which would prevent the HVAC systems from being successfully TAB'D.
Examples of items which might be identified as deficient would be the absence of balancing
dampers in ductwork, missing or improperly placed balancing valves in water piping, or
inadequate access to equipment to allow balancing to be conducted. The intent of this

submittal is not to require the review of less obvious design features, such as adequate pipe or
duct sizes. On completion of his review, the TABS Engineer is required to submit his findings in
a report. It is commonplace to issue a modification to incorporate needed changes into the
contract as a result of the design review report. We wish to emphasize the importance of
obtaining this submittal as soon as possible. If needed changes are identified early, it is
relatively easy and inexpensive to get them incorporated. On the other hand, if the Contractor is
allowed to submit this report late, it can result in significant delays, rework, greatly increased
costs, and high frustration levels for all parties.

Step 4 (Pre-field Engineering Report Submittal) - The key to conducting a successful TABS
process is preparation and planning. To that end, the TABS Engineer is required to prepare a
report, which thoroughly documents his entire scope for implementation of fieldwork. Step-by-
step procedures are provided describing what systems are to be TAB'D, what procedures are to
be used for each system, the instrumentation that will be used in each case, and the order in
which the work will be conducted. A complete set of the intended final TABS report sheets is
included showing all data that will be submitted on completion of the TABS fieldwork. The
primary purpose of this submittal is to encourage the Contractor to be fully prepared on arrival at
the jobsite to conduct his fieldwork. It is also intended to provide the Government, in advance,
with a description of the Contractor's intended scope of work. Any misunderstandings with
regard to scope of work can be resolved in advance of the TABS Engineer completing his
fieldwork, demobilizing, and submitting his final TABS report. This helps prevent a situation,
which would require the Contractor to remobilize to the jobsite for compiling any additional data
that may have been overlooked. It helps to avoid loss of Contractor profits, loss of valuable
time, and maintains a positive working relationship between the Contractor and the Government.

The Contractor is also required to submit a blank prerequisite checklist with the submittal. This
checklist is a standard checklist, which has been prepared by the National Environmental



Balancing Bureau (NEBB). Its function is to provide an outlined plan for use by the prime
Contractor in coordinating the many work activities that have to be completed by several trades
before the TABS Engineer can begin his fieldwork. These checklists are turned over to the
prime Contractor who is then expected to act as a project manager to ensure that the checklists
are filled in. The work is then certified to be complete for each HVAC system before the TABS
Agency is asked to start their fieldwork.

Many projects contain a requirement in Specification Section 15950 to conduct TABS in two
different seasons, Season I and Season II. The two seasonal TABS are required to be conducted
during seasons of maximum heating load and maximum cooling load. The intent of this
requirement is to be able to examine how well the systems are performing under the two
seasonal extremes that they will typically encounter. These seasons of maximum load are
defined to occur when actual outside air temperatures are sufficiently close to the design outside
air temperatures indicated on each project's construction drawings. So as not to be overly
restrictive to the Contractor, the specifications allow the TABS work to be conducted over a
range of allowable outside air temperatures. These ranges are normally plus or minus 15 degrees
Fahrenheit for maximum cooling load and plus or minus 30 degrees for maximum heating load.
We wish to emphasize that this constraint applies only to heat transfer performance data and to
equipment that cannot be operated during a given season of TABS for risk of damage.
Normally, water and air proportionate balancing may be conducted under any seasonal extreme.
The Contractor is expected to clearly identify all work activities that will be conducted under
each respective season as part of the Pre-field Engineering Report Submittal.

Step 5 (Season I Pre-requisite Checklist Submittal) - Once the work has been completed for
each respective HVAC system and the prerequisite checklists have been completed as described
above in Step 4, the project is then ready for field mobilization by the TABS Contractor. Prior to
mobilization, the prime Contractor submits the completed checklists, which are signed and
certified attesting to the completion of the work in total. After review and approval of the
checklists, the TABS Agency is authorized to proceed with the fieldwork. The submittal also
provides notification of the date on which the TABS Engineer will commence fieldwork. The
Contractor is required to provide notice of the date when TABS work will commence to ensure
from a quality assurance standpoint that all preparations have been satisfied.

We wish to emphasize the importance of enforcing this submittal and insisting
that it be properly implemented and taken very seriously by the Contractor.

TABS Agencies have conveyed to the Command that proper use of the prerequisite checklist is
critical to success in implementation of TABS. This checklist is felt to be a valuable tool for
effective coordination of trades that ensures efficient use is made of the TABS Engineer's time.
They expressed the opinion that proper use of the submittal is frequently abused. We should
seek to avoid such occurrences.

Step 6 (Season I TABS Field Work) - Once the prerequisite checklist has been completed and
submitted, the TABS Agency is free to proceed with the fieldwork. Typically, at this point,
several work activities will occur. All air and water systems will be proportionately balanced,
and the appropriate seasonal performance data will be compiled and incorporated into a final



report. During the course of fieldwork, the Contractor is required to report immediately any
deficiency, which is perceived to be design related. The matter is then evaluated by NAVFAC
ATLANTIC/PACIFIC or the project A-E, as appropriate, and recommendations are forwarded to
the ROICC for making the necessary corrections. On completion of the fieldwork, the TABS
Engineer will compile all field data into a final report. Once all of the data has been checked to
ensure accuracy and completeness, the report is certified by the TABS Engineer. The Agency's
seal and TABS Engineer's signature are affixed to the report.

Step 7 (Season I Certified TABS Report) - It is emphasized that all TABS submittals are
forwarded directly to NAVFAC ATLANTIC/PACIFIC for review, including both in-house and
A-E designs. The reports are examined for completeness and for conformance to the scope
defined by the Pre-field Engineering Report (Step 4). The data is examined to determine
whether any

deficiencies are apparent that have not been identified by the TABS Engineer in the report body.

If no omissions or errors are identified which are of a significant nature, the report is forwarded
to the ROICC with review comments affixed. The Season I TABS field check can then be
scheduled.

Step 8 (Season I TABS Field Check) - The TABS field check is a Quality Assurance function.
Representatives of the Government meet the Contractor at the jobsite for the purpose of giving
the Contractor the opportunity to demonstrate the accuracy and repeatability of the data
contained within the certified TABS report. This function is used for conducting the final
approval of the TABS work. Data to be checked is selected by the Government Representative
in attendance. Up to twenty-five percent of the reported data may be checked during the testing.
During testing, the Contractor is expected to provide all instrumentation and to conduct tests in
the same fashion used during data compilation for the final report. If the Contractor repeats the
results of the original reported data within tolerances of plus or minus five percent, the test is
acceptable. For data, which cannot be repeated to the stated tolerances, the system being tested
is subject to disapproval. If a sufficient number of points of reported data fails to meet the
required tolerances, the entire report is subject to disapproval at the Government Representative's
discretion. It is emphasized that, as a matter of policy, complete disapproval of a report should
only be exercised under extreme conditions. In most cases, it is advantageous to both parties to
allow the Contractor to provide supplemental data for the out-of-tolerance systems after they
have been corrected. Re-testing of out-of-tolerance systems should, as a matter of policy, be
conducted after supplemental data has been submitted.

NOTE: This is the single most important activity associated with the TABS process. The field
check should always be conducted. Also, a Government Representative should always be in
attendance. Utilize CI52 personnel to the maximum extent possible for this purpose. Try to
provide a minimum of ten days' advance notice to CI52 when possible. Every effort will be
made to accommodate shorter notice, but this may not always be possible.

Step 9 (Season I TABS Completion) - On successfully completing the Season I Field Check,
the Contractor is required to permanently mark all balancing dampers and balancing valves to
show their final balanced position. All test ports installed in the ductwork are checked and



verified to have been plugged, and the duct insulation is reinstalled over the test port locations.
The test port locations in the ductwork are permanently marked on the insulation exterior for
future location/use. The TABS Engineer will have, at that point, satisfied all contractual
requirements, which must be met prior to the specified contract completion date. The remaining
Season II TABS work is carried as a punch list item, which must be completed prior to the close
out of the contract. Liquidated damages are never assessed against Season II work.

Step 10 (Season II Prerequisite Checklist Submittal) - Prior to starting Season II

field work, the Contractor is required to submit a completed prerequisite checklist

as described above in Step 5. The checklist would address any systems which were not
completed at the time of Season I evaluation. The following are provided as examples of
systems that may require a Season II for completion of TABS:

e Air handlers, equipped with six to eight row coils and very close coil fin spacing, can
experience significant increases in air friction pressure drop when operating under wet coil
conditions as compared to dry coil conditions. This can result in unacceptably low airflows
being attained under wet coil conditions. For a project where the first season TABS occurs
in the winter, it would be desirable to conduct final airflow balancing during the following
summer when wet coil conditions can be attained.

e Some air conditioners, which are not equipped with special optional features, cannot be
operated in the winter during periods of cold weather as the equipment may be damaged.
The equipment would have to be operated in the following summer season to verify proper
operation.

As with equipment TAB'D during the Season I TABS, the Contractor should confirm the
installation and preparation are completed prior to allowing the TABS Engineer to commence
work.

We wish to emphasize that a recurrent problem of marginal maintenance has been encountered
in attempting to conduct Season II fieldwork. The Contractor's ability to conduct the second
season work is dependent upon a properly applied preventive maintenance program after facility
turnover. It is the Government's responsibility to ensure that the Contractor can conduct his
fieldwork when he arrives at the jobsite. It is highly recommended that the ROICC conduct an
advance walk-through of the facility prior to the date of fieldwork commencement to ensure that
the work efforts will not be delayed due to such items as dirty filters, broken fan belts, and
equipment breakdowns caused by marginal maintenance. Where such problems are encountered,
they should be corrected before the TABS Engineer comes to the jobsite.

Step 11 (Season II TABS Fieldwork) - As in Step 6, once the prerequisite checklist is
completed, the TABS Engineer may proceed with the second season fieldwork. Normally, the
second season scope of work contains very little balancing work, as the majority of systems
would have been proportionately balanced during the first season fieldwork. The vast majority
of data submitted will be heat transfer performance data. This will be used to evaluate whether



the system appears to be performing to its intended level of performance under the given
seasonal conditions.

Step 12 (Season II Certified TABS Report Submittal) - The data compiled during the second
season TABS field work is placed into a final report which is signed and certified by the TABS
Engineer much the same as described for Season I, Step 7. With submittal of the Season 11
Report, the Government then has a record of how the facilities' HVAC systems have performed
under both seasonal extremes. This gives us a much better idea of how well the systems are
performing over the full range of load demand. Significantly, the second season

work effort provides an opportunity to receive firsthand input from the facility occupants, as the
facility is normally occupied by the time second season field work is conducted. This often
provides valuable information as to how the systems are perceived to be performing from the
customer.

Step 13 (Season II TABS Field Check) - The field check for Season II is conducted in the same
manner as described for Step 8, Season I Field Check. The tolerances for acceptance of test data
remain the same as prescribed for Season I.

Step 14 (Season II TABS Completion) - Upon successful completion of the Season II field
check, all test ports, duct insulation patching, and permanent marking of balancing devices are
accomplished much the same as described by Step 9 above.



TABS- SUMMARY OF THE OVERALL PROCESS

The information provided in this handbook is typical for nearly all projects. However, we highly
recommend that you consult the specifications for the specific project in question when
determining contractual requirements. There have been several generations of specifications
used for TABS, and it is commonplace to find variations in the contractual requirements.

Always consult with the job specific specifications when administering the contract.

The following flow chart is used to provide a quick reference and summarize the overall TABS
process.
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February 4, 1997
Chesapeske, VA 23323

PROJECT: Design  Review Report

Gentlemen:

In accordance with the specification Section 15996/1 .4.1.2, we have completed our review of the plans

and specifications for this project. We have listed herein questions and observations based on the
contract  drawings.

1. There are some discrepancies on the CFM values for the Termina units vs. the diffuser/grille
totals. Unless otherwise directed we will adhere to valueslisted on M2. The supply ar
diffusers or remurn ar grilles will be adjusted proportionately to match the values as shown on
the termina unit schedule. (Examples are: TU-3,9,11,17,27,28,29,30 & 32)

2. Our totd of dl the return ar grilles and the minimum  ougside ar for AHU-1 is 12740 CFM.
The unit is designed for 10600 CFM. Please advise.

3. Our totd of dl the remun air grilles and the minimum outside air for AHU-2 is 5840 CFM.
The unit is designed for 3300 CFM. Please advise.

4 . Our total of all the return air grilles and theminimum outsde ar for AHU-3 is 19765 CFM.
The unit is designed for 19400 CFM. Please advise.

5. Our tota of dl the return air grilles and the minimum outsde ar for ~ AHU-4 is 1780 CFM.
The unit is designed for 1820 CFM. Please advise.

6. Our tota of al the return ar grilles and the minimum outside air for AHU-5 is 1610 CFM.
The unit is designed for 1660 CFM. Please advise.

7. Our tota of all the supply ar diffusers for AHU-5, is 1690 CFM. The unit is designed for 1660
CFM. Please advise. -

8. Our totd of all the supply ar diffusers for AHU-6 is 665 CFM. The unit is designed for 640
CFM. Please advise.

9. Ourtotd of dl the return air grilles and the minimum outside air for AHU-6 is 625 CFM. The
unit is designed for 640 CFM. Please advise.
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TEST & BALANCE AGENDA

2/4/97

Contract: N62470 ' o

L TAB ENGINEER'S SITE VIST/SURVEY

1.1

12

AJR

1.1.1. During the construction phase, visit the project site if requested to observe
installation of duetwork, dampers, VAV boxes, grilles, diffusers, ete. Also, look at

the application of insulation to make sure that any damper adjustment devices are
not covered over.

112 During the walk-thru, observe building for completion of structure (installed doors,
windows, cellings, etc)

113 Observe ductwork for completion and gll dampers open, splittersin mid position
and all grilles/diffusers installed. Also, check fire dampers. These items are

included in the prerequisite checklist and it isthe responsibility of the Sheet Metal
Contractor to assure that these items are properly installed.

114 Determine if the system has been inspected for leakage. Specifically request that
access doors and hardware, cails, pipe penetrations, and duct connections have been
properly sealed (in accordance with the specifications).

1.15. QObserve ootdoor air louvers for obstructions.

116.  Insure that all air handling equipment is operable and filters are installied and-clean.

WATER

12.1.  During the construction phase, visit the project site if requested to observe
installation of piping, flow control valves, circuit setters, etc. Request that the
Mechanical Contractor install all flow sensors and circuit setters in accordance with
manufacturer’sinstructions. Also, look at the application of insulation to make sure
that the flow control adjustment devices are not covered over.

122. Observe system toinsure all valves open to heat exchange elemeats (Le., coils, etc.).
1.23. Request that system hi points be vented to iusure that the system is not air locked.

124. Check water for cleanliness. If sysem water is found to be dirty, advise appropriate
contractor.
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TEST & BALANCE AGENDA
2/4/97

Contract: N62470.

COMPLETED PREREQUISITE CHECKLIST

5.1

The TAR Engineer will visit the project site to meet with the Project Superintendent for the
purpose of assisting him in the completion of the Prerequisite Checklist During this site

visit, the TAB Engineer will explain the TAR process and identify any problem areas which
may remain noticeable.

SUBMIT NOTICE OF COMMENCEMENT OF TAR FIELD WORK

6.1.

FAN SYSTEM TESTING & ADJUSTMENT

7.1

7.2

7.3.

74.

7.5.

7.6.

7.7.

7.8.

7.9.

7.10.

7.11.

7.12.

7.13.

Letter is issued to Prime Contractor with date of Commencement of TAR Field tests. Any
support, kmown to be required by the TAR Agency at this time, will be included in this letter.

AHU-1 thru AHU-5, RTU-1, CRU-1, 2, HP-I,2

Lo

Prerequisite Checklist must, be completed before starting this task

Check unit for internal cleanliness, removal of foreign material, and cas;i

Check filters for cleanliness and proper installation. Record size and quantity.

Check cogs for cleamliness and removal of foreign material.

Observe damper sequences, if installed for proper operation. Set in desired fixed position
prior to balance.

QL
“Rump” fan and observe for proper rotation. %

Record fan nameplate data.

“

Compare the data on the fan nameplate to the manufacturer’s submittal data. This confirms
that the correct equipment has been furnished and is installed in the correct location.

Record motor nameplate data.
Read and record motor voltage, amperage and RPM {Amprobe « VVolt/Amp meter]
Read amd record San RPM. {Electronic Tachometer]

Determine CFM delivery. (Pitot tube traverse, pr diffuser total). [Manometer and/or Flow
Hoods)

Adjust static pressure controls and/or sheaves to achieve required CFM. (Observe motor
amps if increasing CFM.) [Amprobe Volt/Amp meter]

Page 3



TEST & BALANCE AGENDA

2/4/97

10.

8.9.

s0 that maximum air flow is to another zone or area. Repeat the above steps with the new
VAV boxes on full cooling.

With the system operating on maximum return air and minimum outside air, determine the
total return airflow by pitot tube traverse (if possible). Measure and adjust for proper

minimum outside air quantity. Adjust the fan speed for design requirements and balance
the returm system.

EXHAUST FANS

9.1

9.2

9.3.

9.4.

9.5.

9.6.

PITOT

10.1.

10.2.

10.3.

10.4.

EF-1 THRU 14, K

Deter mine the volume of air being moved by the exhaust fan at design RPM by pitot tube
traverse or diffuser total. [Electronic Manometer or Flow Hoods]

Record the exhaust fan suction static pressure, amperage and CFM measurements. Confirm
that the fan maotor is not overloaded. [Electronic Manometer or Magnehelic Gauge.]

If the CFM measurement varies more that 10% from design, adjust the drive of each fan to
obtain the approximate required CFM.

Measure and record the airflow at each exhaust grillein the system. Study any radical
condiioas and correct them. [Electronic Flow Hoods]

Working from the branch with the highest measured capacity to the branch with the lowest
measured capacity, make adjustments in each branch. Beginning with the inlet device most
distant from the branch connection, make volume adjustments at each grille as necessary.

Repeat the branch balancing until the system isin balance.

TUBE TRAVERSES

Locate traversable duct and clear aeeess to duct,

Measure duct to determine net area. Drill holes in desired locations if not provided by
others (per contract specifications).

I dentify the |ocation of the duct test ports and attach label to ductwork or on external

insulation.

Set up instrument, take desired number of readings, determine average velocity, secure
instrument [Electronic Manometer]

Pace &



TEST & BALANCE AGENDA

2/4/97

Contract: N6247C «

13.

14.

15.

TERMINAL UNITS [VAV Boxes)

TU-1 THRU 34

13.1.  Determineproper number of boxesto be set to full cooling based on system diversity prior to
testing.

13.2. Read static pressure at the supply to unit, to insur e sufficient static for unit to operate.

(Read the terminal units furthest from fan, any others in obscure locations where low static
pressure conditions may exist).

13.3. Determine CFM délivery by terminal unit with unit calling for full cooling or full heating.
(Pitot tube traverse or diffuser total). [Electronic Manometer or Flow Hood]

134.  Adjust volume regulator to achieve design CFM, as required.

135.  Adjust unit to proper minimum flow condition.

136. Mark and record volume regulator's final set position.

GRILLE & DIFFUSER TESTS & ADJUSTMENTS

Supply diffusers type A thru |
Exhaust/Return registerstype P thru Z

14.1.  Determine CFM délivery or removal of each outlet/inlet. [Electronic air flow hoods]
14.2. Note: When using flow hoodsfor balancing diffusers, grilles, ete., the hood reading (along

with the backflow compensation factor) will be used to determine a correct flow factor. The

correction factor will be applied to compensate for errorsin throw patterns, etc unique to
certain types of diffusers/grilles.

14.3.  Adjust manual volume damper(s), opposed blade dampers and fan capacity (not to exceed
motor amperage) as necessary to achieve desired CFM.

14.4.  Proceed in a systematic manner.

UNIT HEATERS

UH-1THRU 6
151.  Verify that the unitsart piped correctly i'nclnding required valves, vents and safety devices.

15.2.  Confirm that provisions are available for making the required temperatuare and pressure
measurements,
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TEST & BALANCE AGENDA

2/4/97

Contract: N6247¢

17.3.

17.4.

17.5.

17.6.

17.7.

17.8.

17.9.

which arc high and which are low in water flow. [Manufacturer’s approved method using
Calibrated Test Gauge]

Make a preliminary adjustment to the balancing cocks on all units with high water flow,
setting each about 10% higher than the design flow rate.

Take another complete set of pressure, voltage and amperage readings on all pumpsin the
system. If system total flow has fallen below design flow, open the balancing cock at each
pump discharge to bring the flow at each pump within 105 to 110% of the design reading (if
pump capacity permits).

Make another adjustment to the balancing cocks on all units which have readings more than

10% above design flow in order to increase the flow through those unitswith less tban design
now.

Repeat this process until the actual fluid flow through each piece of equipment is within plus
or minus 10% of the design flow.

Make a final check and record the amperages, pressures and the flows of alt pumps and
equipment

Wher e three-way automatic valves are used, set all bypass line balancing cocks to 90% of the
maximum demand through cails.

Record setting of balancing valves and/or adjust lock to limit opening of balancing valve.

18. CONDENSING UNITS _ L,M% X
—
Lo

CH-1 — CondSh e 1

18.1. Read and record applicable data under proper seasonal load conditions. Any refrigeration
data required (i.e., pressures, total charge, etc) will be provided by a Service Representative
of the unit manufacturer. This is to be considered “additional support required” as outlined
in tbe specification.

19. HOT WATER BOILER
B-I

19.1.  Record nameplate data.

19.2.  Prerequisite Checklist must be completed before starting this task

19.3. Establish full design water flow through boiler.

Page 9



TEST & BALANCE AGENDA

2/4/97

Contract: N6247. .

22.

23.

24.

25.

26.

27.

Flow Station Test Report
Temperature Test Report
Compressor/Condenser Test Report
Sound Level Report

Air Duct Leakage Test Summary
Instrument Calibration Report

Data will be provided on the above listed forms as applicable to the contract specification. Sample
forms attached.

REPORT SUBMITTAL

23.1. Copies of the completed report are provided to the contractor aleng with a letter of
transmittal,

FIELD DATA CHECK (1st Season)

24.1. Scheduled by the contractor, the TAB agency will return to the project to verify readingsin
the TAR report

-

MARKING OF SETTING

25.1.  Permanently mark the settings of HVAC adjustment devices including. valves, splitters and
dampers so that adjustment can be restored if disturbed at any time.

SECOND SEASON TESTING

26.1. The contractor will schedule for the TAB agency to return to the project to test the alter nate
equipment under design season conditions.

REPORT OF SECOND SEASON TESTING

27.1. Prepare and submit a report of the second season testing process and identify any problem
areas found.

End Of Section

—
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FORM 01

ATR HANDLER UNTITT T E S T REPORT

PROJECT: LOCATI ON:
SYSTEM: Y ryny.

. EQUIP. LOCATION:

FAN MANUPACTURER:

MODEL OR SERIAL NO

KEY DESI GN ACTUAL
e2 TOTAL CFM 27y,
a2 MIN. O.A. CFM /) 20
g2 RETURN CFM 7780
e2 DI SCHARGE PRESS. —— +. "
e2 SUCTI ON PRESS. ——— -, "
g2 EXT. FM STATIC PRESSURE /3" . "
és FAN RPM J92
= FAN PULLEY —
|- PILTERS/SIZE p—

MOTOR MANUFACTURER:

MODEL OR SERIAL NO

KEY DESI GN ACTUAL
- MOTOR H.P. .
— | FRAVE L2
L2
e1 AMPERAGE L2
3
a1 VOLTAGE
e5 RPM
- MOTOR- SHEAVE ——
- S. F. —
- DATE OF TEST — /
=
. “HOARKE
DATE: -  RBY.

SHEET:



FORM 07

Al R OUTLET TEST REPORT
PROJECT: LOCATION :
SYSTEM: zf/’.k’d/ wn. s [ﬂ%/L/«L AREA SERVED: fri? a d -
ARRA CUTLET DESIGN PRELIMINARY FINAL
SERVED UNCORRERCTED REMARES
Ro. | Tree | s1zm 4 (2] vcEM cPM * uoM = o
“u-/ | | B w7 Q40
J 14 || 2/5
=21 ] 570
y 1A l/ 270
9
S4c 1,50 430
Y o3
- L f /24 Az,ifﬂ
7 [ /0%
jl_
& | 7 250 /
¢
9 7 200 \v/
2 |/ 1A II5
2 R Q2L
~7 ~7
- -
3 L 3'/"75 rg}"b:ﬁ
-
-3 Il 1 | 4 20
9 A 120
21 WALl
3 ol 1 & P | .2
7 777 [ ] KeTir A
DATE OF 29T || —— | — | — — —_— — — —_— I L £
1
#Nanz * UncorTectad CFN. NOIRE: All data on this sheet mesasured uaing Plow Hood.
DATE: BY:

SKEET 2




PROJECT:

ATR OUTLET

FORM 07

TEST REPORT

LOCATI ON:
SYSTEM:  Top /S0 -« AREA SERVED: _ Jer Llor
e i == vcmammm it rmazs
bo. |meex stz | x | om | vem ) oo verw +
7u-7 1/ | B o7 85
21811 299
318 % 2%5
17 ’“,; /e -’%Tu/ﬂ
Tu-s |1 |F |87 /35
2| F |37 /85
-2 |/ Ve | p? 375
J\F 187 Zop
ERVAYin 2751
4 1 /A 5/5 Y,
Tw-/0 | ] | F | 47 D50
Tw-if |V F {87 Joo -
E oo
3 25
4 200
5{v | 0200
mmwme | L |L [ |52 | [ Z - z7=7
JFRAKIS:  * Uncorrectad CFM. MGTR: All data on thia abeet measured uaing Flow Bood.
DATE;

BY:

SHEET:




ATR OUTLET TEST REPORT

FORM 07

Y

PROJECT: ' LOCATI ON:
SYSTEM: et Lfn -t AREA SERVED: /e Aloor
AMEA OUTLEY DESICK PRELIDMIXARY YIXAL
SERVED UBCORRECTRD REMARXS
NO. TYPE 8SIZB o UCEM M = /(o 5 B o 4
Tu-0 | 1t | H | g 275
2 [ l 2J0
5 J | 235
RN J25
5 ( j 239
* A \l/ 235
11z L4o
H 245
4 E \ S50
1L 1S R
/15 S00
77 =7 f? 71 Z 1775 Pl 44
< = 7T ¢ o to
— —_ — _ | — ;
REMARER 1

hY

DATE:

* Uncorracted CPe. BOTX: All data. on this sheet mesasured naing Plow Hood.

BE SHEET:




FORM 01

A1l R HMANDLER UNITT E S T REPORT
PRQIECT: LOCATI ON:
SYSTEM:  AHtr- 2 EQUI P. LOCATI ON:
FAN MANUFACTURER:
MODEL OR SERI AL NO
| kEY | DESI GN ACTUAL
2 TOTAL CFM ZZoo
82 MN. 0.A. CFM 2020
82 RETURN CPM
82 DISCHARGE PRESS. ™ = "
g2 EXT. PAN STATIC PRESSURE J.a" 7
8s FAN RPM i
-- PAN PULLEY ———
J = BELT QUANTI TY/ SI ZE —
.- FI LTERS SI ZE .
MOTOR MANUFACTURER:
MODEL OR SERIAL NO
KEY DESI GN ACTUAL
-~ | MOTOR H.P. 3
- FRAME -
L2
@1 | AVPERAGE W
L3
g1 | VOLTAGE
&5 RPM
" S.F. —
- DATE OF TEST — /]
“m=
DATE: BY: SHEET:




INSTRUMENT CALIBRATION REPORT

MANUFACTURER / SERIAL

Mxprobe / DD7429244

Shartridge / M87294

Dwysr / W60930J0S6

Dwyar / W890517MPO37

Dwyunr / RS00425C73

Pionesr Rlectric / 0137

Plnke / 4655167

Bacharach / 16638

Belicoid / BVAC-0-30-1

Balicoid / EVAL-0-60-1

Marshall / BVAC-0-200~1

Belicoid / BEVAC-30-30-1

Balicoid / HVAC=30~§0-1

Dwyar / 1673

Bacharach

Dwyer / 1582

Taylor

Teylar

Ashcroft

Aabaroft

Dwyer / 150-18

Dwyer / 160-36

Measure Caxrant & Voltage

Alr Plow Messurwsant

Static Prassurs Measurwmsant
Static Pressurs Messurssant
Static Pressurs MeastIsmsnt
RPM Measurement
TREparatirs MeasSuTesant
W.B. Tssparzture

VNatar Prassurs Measurwmsent
Nxtar PIassure Measursment
\lm?n.'-u-w
Water Pressure Measurameot
Watar Prassurs Massuxremant
Watar Prassure Msasursmant
D.B. & ¥W.B. Measurwmsnt
Alr Pressure Msasuresent
Tespsraturs (Iescsicn)
Taspaxatore (Immarsion)
Tuspecatore (Air)
Tesparatare (Air)

Alr Pressura Msasurwment

Air Prussurs Measursmant

10/17/97

10/21/97

Bach Use
Rach Use
Rach Use
10/03/97
10/03/97
Kooe
10/04/97
10/04/97
10/04/97
lo/w97

/v

HEEEEEREE

CALIRRATICN

DATR =~  TESY DATR

10/17/96

10/21/95

Bach Usae

Bach Usne

Each Use

10/03/95

10/03/95

ane

10/04/95

10/04/85

10/04/95

10/04/95

10/04/95

FEEEEE R

* KXY L

Q1 Clamp-cn Volt-Ammetar

2 Aixdata Mnltimeter/
Blactronic Micrumencaecer

@3 Magnebslic Guage (-5"Rlnq-)

e3 Hagnabelic GCuage (1® Range)

4 Maguabalic Cuage (5 Range)

es Photn Tachometar

[ Digital Tharscmeter

[ 4 8iing Psychrometar

- Pressurs Sange (0-304)

9 Pressurs Gange (0-504)

@ Pressurs Gmnge (0-200§)

9 Compound Gange (-30-~30#)

L Campound Cange (-30-604)

® O~Tuobe Mancemstar (36%)

e S8ling Psychromster

@ U-Tube Mancmetar (24%)

o6 Maxcury Theommetar (-30-120)

i

[ Marcury Tharmosster (0-230)

[ ] Dial Tharmcmatar (-40-160)

[ 3 Dial Thermsometar (0-220)
Pitot Tube (18°)
Pitot Tuba (36%)

RERURKS: *

KEY: Instrumeant I.D. sumdar usad to daqots instoiument used for each’ particular tast.

SHRPT.

a1



14 MAR 97

LANTOPS Code 0521 Review Comments

Submittal Transmittal #50,
Design Review Report and TABS Pre-fidd Engineering Report
Contract N62470 N h

L]

- - I T et

Design Review Report--Approved As Noted (AN). Your comments are currently being
evauated-direction will be provided under separate cover.

Pre-field Engineering Report-Approved As Noted (AN).

1. For dl ar handlers which have airside economizers, report airflows for both peak -

mechanica cooling mode and for pesk economizer mode of control in accordance with
NEBB procedures. Please be sure to include fan motor data for both modes, aso.

2. Confirm the accuracy of the arflow measuring stations specified by measuring
arflows and comparing readings with the monitor reported airflow measuring station
readings. Include fmdings in the final report.

3. If condensing unit report data is provided by a service representative of the equipment
manufacturer, the taking of such data shal be witnessed by ether the TABS Engineer or
the TABS Team Field Leader. The TABS Agency representative shall confirm the
cdibration of the instruments used and shdl confirm that al report data is read and
compiled after the water and air balance has been fully completed. It shall be the TABS
Agency’s responghility to see that this data is taken in a timely manner in the gppropriate
season. Failure to conform to the above will result in report disgpprovd. In the future,

please indicate your intent to comply with the above stipulations to avoid resubmittal
action.

4. Typicd for dl termind box report forms, please include fan CFM in the report for dl
series VAV termina boxes. Also, if low primary or fan airflows are encountered, please
report VAV box primary inlet static pressure and VAV box fan downstream datic
pressure/inlet static pressure. If low airflows are encountered during balancing, please
notify the contracting officer’s representative and request direction.

5. For dl ar handlers, in lieu of the proposed “temperature test report,” please provide
NEBB report form TAB 5-91 for dl coil performance data reports.

6. The proposed key plans showing outlet number are too small for adequate legibility.
Please provide plans of a larger scale--foldout pages will be acceptable.



TAB C

TABS CHECKLIST



PREREQUISITE
CHECKLIST



February 4, 1997

PROJECT:  Prerequisite Work Required

Contract #: N62470 HVAC Job#:

Gentlemen:

In accordance with contract specificatons, we are providing the attached “Prerequisite
Checklist” and the following comments.

Prerequisite Work  Required:

All mechanical eguipment, ductwork and control Systems should be indalled and
operationd prior to the beginning of our balancing. The prebalance. “checklist”,
provided attached, will dlow the “Prime Contractor” to verify these items prior
the start of TAB work. Completion of this lis constiutes permission for the
TAB Agency to operate the equipment, as needed, during the TAB testing.

The completed and approved “Prerequisite checklist” will be required to be
returned to the TAB agency prior to the start of TAB work. This checklist will
verify, in writing, that the items have been acceptably completed prior to the
TAB Engineer ariving a the project Ste to begin tbe TAB work. Should any
items be found to be incomplete or inoperative a the time of TAB work, charges
for delays and repeated testing will be the responshility of the company
providing the completed prerequisite checklist.

Support  Required:

In addition to the above, support may be required from other trades as outlined
in the specifications (Coordination Of Supporting Personnd) during initia
testing. This support includes, but is not limited to, assistance from equipment
suppliers to provide installaon and operation data, fan curves, etc. The
temperature controls contactor will be required to verify proper controls
operation prior to baancing and to achieve maximum demand conditions on dl



equipment. The Sheet Metal Contractor will be required to provide conditions as
required for the duct leskage testing. The Mechanica Contractor may be
required to provide a wet coil on al cooling units during portions of the TAB
work. If problems are encountered during initid baancing, support will be
required from the Mechanica Design Ebgineer and other trades such as electrical
and sheet metd contractors to assst as outlined in the specification. The TAB
agency will provide written notice to the contractor of these support requirements
with as much lead time as possible.

In addition, support will be required to complete al congruction as necessary to
complete the Prerequisite Checklist in a time frame that will dlow 28 days for fied
work and _15_ days for report preparation prior to the specified contract completion.

This time frame does not include any delays for advanced notices or other specified
time frames.

We recommend that the conuactor coordinate with our office to dlow our project
manager to meet with the appropriate persons a the project Ste to assist in completion
of the checkligt.

Should you have any questions in this matter, do not hestate to contact us.

Yery truly yours,



PREREQUISITE CHECKLIST

PROJECT:

TAB CONTRACTOR:

READY
YES / NO

DATE
CORRECTED

CERTIFIED
BY

(1) HVAC AND BUILD-UP UNITS

a)

General

Louversinstalled

Manual dampers open and locked

Automatic dampers set properly

Housing construction leakage

Access doors per plans & specs.

Condensate drain piping & pan

Free from dirt & debris

Nameplate data clearly visible

b)

Filters

Type/ size/ number correct

Clean

Blank-off platesinstalled

Frame |leakage at a minimum

0)

Coils (Hydronic —Water / Steam)

Size & rows

Fin spacing & condition

Obstructions and/or debris

Correct air flow direction

Correct piping connections/ flow

Valves open & set

Vents/ trapsinstalled correctly

Provisions for TAB measurements

d)

Coils (Electric)

Size & construction

Airflow direction

Duct connections

Safety switches

Obstructions

Free from debris

Contractors & disconnect switches

Electrical service & connections

Nameplate data clearly visible

Fans

Rotation

Wheel clearance & balance

Bearing & motor lubrication

Drive alignment

Belt tension

Drive set screwstight

Belt guardsin place

Flex duct connector alignment

Proper unit / duct alignment

Starters & disconnect switches

Electrical service & connections

Nameplate data clearly visible

Page 1




PREREQUISITE CHECKLIST

PROJECT: TAB CONTRACTOR:
READY DATE CERTIFIED
YES / NO CORRECTED BY

f) Vibration isolation

Springs & compression

Base level & free

2) DUCT SYSTEMS

a) General

Manual damper open & locked

Damper adjustments accessible

Access doors closed & tight

Fire dampers open & accessible

Terminal units open & set

Registers/diffusers open & set

Turning vanesin square elbows

Provisions made for TAB tests

System installed per plans & specs.

All ductwork sealed asrequired

b) Architectural

Windows installed & closed

Doors closed as required

Ceiling plenums installed/sealed

Access doors closed & tight

Air shafts/openings as required

3) PUMPS

a) Motors

Rotation

L ubrication

Alignment

Set screws tight

Guardsin place

Tank level and controls

Starters & disconnects

Electrical service & connections

b) Piping

Correct flow

Correct connections

L eakage

Valves open & set

Strainers clean

Air Vented

Flexible connectorsinstalled

Provisions made for TAB tests

System water clean

c) Bases

Vibration isolation

Grouting (if required)

Leveling

Page 2




PREREQUISITE CHECKLIST

PROJECT:

TAB CONTRACTOR:

READY
YES / NO

DATE
CORRECTED

CERTIFIED
BY

4) HYDRONIC EQUIPMENT

a) Boilers

Operating controls & devices

Safety controls & devices

L ubrication of fans & pumps

Draft controls & devices

Piping controls & devices

Valves set & open

Water make-up provisions

Blowdown provisions

Electrical connections

Nameplate data clearly visible

b)

Heat Exchangers

Correct flow & connections

Valves open or set

Air vents or steam traps

L eakage

Provisions made for TAB tests

Nameplate data clearly visible

¢) Cooling Towers/Evaporative Condensers

Correct flow & connections

Valves open or set

L eakage

Provisions made for TAB tests

Sump water level

Spray nozzles

Fan/Pump rotation

Motor/Fan lubrication

Drives & alignment

Guardsin place

Starters & disconnects

Electrical connections

Nameplate data clearly visible

5) REFRIGERANT EQUIPMENT

Crankcase heaters energized

Operating controls & devices

Safety controls & devices

Valves open

Piping connections & flow

Flexible connectors

Oil level & lubrication

Alignment & drives

Guardsin place

Vibration isolation

Starters/Contactors/Disconnects

Electrical connections

Nameplate data clearly visible
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PREREQUISITE CHECKLIST

PROJECT:

TAB CONTRACTOR:

READY

DATE

YES / NO CORRECTED

CERTIFIED
BY

6) HYDRONIC PIPING SYSTEM

Leak tested

Fluid levels & make-up

Relief or safety valves

Expansion tanks & air vents

Steam traps & connections

Strainers clean

Valves open & set

Provisions made for TAB tests

Systemsinstalled per plans & specs.

7) CONTROLS& CONTROL SYSTEMS

Data centers

Outdoor/return Air/reset

Economizer set & tested

AHU Static pressure set

Room controls calibrated

VAV box regulators set to design

VAV box P.E. switches set

Proper end-of-line static pressure

VAV box reheats tested

8) OTHER CHECKS

Appropriate contractors notified of TABS

Preliminary data complete

Test report forms prepared

ADDITIONAL COMMENTS:

9) NOTICE:

Completion and submission of thisform indicates that the mechanical systems are complete and installed in
accordance with plans and specifications. Delays and/or additional testing required after system corrections and/or

modifications will result in additional chargesto the contractor.

Submission of this checklist also constitutes permission for the TAB Agency to operate the mechanical equipment,
adjust sheaves, and motor speeds and control setpoints as needed during the performance of the testing and

balancing.

PRIME CONTRACTOR:

DATE:

MECHANICAL CONTRACTOR:

DATE:

CONTROLS CONTRACTOR:

DATE:

SHEET METAL CONTRACTOR:

DATE:
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TAB D

TABSVERIFICATION TEST
PLAN EXAMPLE



6 February, 1998

TABS VERIFICATION TEST PLAN
QOL Il Gymnasium
Contract N33 19 1-94-R-7003
U.S. Nava Support Activity, Capodichino
Naples, Itay
LANTOPS Congtruction Divison
Darrdl Larsen, Code 0521 Engineering Support Branch

l. Air How Testing

A. Air Handler #1

Preparatory:

Cl Veify ar handler filters are clean

Q Veify wet coil conditions exigt for testing.
Q Veify proper fan rotation

Q Verify ar handler isin occupied mode.

1. motor amperage/phase

2. motor voltage/phase

3. fan RPM

4. Supply duct traverse 600/600

5. Return duct traverse 7501500

6. Supply duct traverse 300 round, col 7-8/JL

7. Supply Outlets
a. CDE-E, col 7-8/G-J
b. CDE-E, col 7-8/L-N
¢. CDE-E, col 4-5/L-N
d. CDE-E, col 5-6/G-J



8. Return Outlets
a SR-A, col 45G-J

9. Outside air traverse, 400/300, col 9-10/E-G, Dwg. GM4.11
10. Check back pressure compensation factors by traverse.
B. Air Handler #2
Preparatory:
Cl Veify ar handler filters are clean
Q Veify wet coil conditions.
Cl Verify proper fan rotation.
U Veify ar handler isin occupied mode.
1. motor amperage/phase
2. motor voltage/phase
3. fan RPM
4. Supply duct traverse 650/350
5. Supply Outlets
a CD-D, col G-J89
b. CD-A, col E-G/5-6
c. CD-A, col E-G/4-5
6. Check back pressure compensation factors by traverse comparison.

C. Air Handler #3

Preparatory:
Cl Veify ar handler and VAV box filters are clean

Q Smulate a pesk demand condition on ar handler. Review diversty setup if any.

Cl Verify proper fan rotati